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£ 2fe §1-0] « E]c ull«a ^2: 5 Ml7>E] ^ ^a-s] JiL>^^*- f^Bfls) OCB a-H LCD 

£ 4fe ^^-ail- nli^eflolsVfe f-'il- f'eflfil OCB £H LCD ^J-*l<i>H LC ^ ^'S" Ji^^^al 4^=^31 "Bl^ 

£ 5a ^ 5bfe zt4 ^"3 5 cflzt-a^)^! LC ^ ^^^^s] S^^^i^ M-Ef^^ ^^^91 

£ 6^ ^S. Hfll ^^1- LC ?]7>€ ^ Ji^ 5lEfi:-i]o)/l(retardation)fi1 SlS^^* 

£ 7-8: *>o] HSlH Hill ?}b LC €»« ^l^^ ^ ^"U-* ^ef^lElS. BlE^C-flol^afi] 4;^. S^^Aj^ ufel-tfl 

:izll = . 

£ 9^ ^^^^ clilsflolBf^ ^^VTN S.H LCD ^J-^H>^i LCD # ^ ^l-S" il^^Sl M-E^vflfe 7ll=fa)?l 

£ 10-8- TN £H LCD LC S.'i^ 5 ^^^^l ^ 'Jj-'a^* ^E^Mlfe 7ll^^^ ^m. 

£ 11^ ^"aofl^i -g- TN LCD ^J-^H]>^1 M-El-Mlfe 7ll^ajo] 

£. 12fe 'S^ofl^^i -g- f^eflfil OCB LCD ^^^]<^^] 4^11^ M-El-tfl^ 7llBf^oi 

£ IS-a: "Slfil «li<i ^ ^-^^ JiL^a- LC -fi* it^Vfe LCD ^J-^Hl^l LC ^ ^^ch Ji^J-^fil ^^^^l 

ufli-i- uj-Ei-iflfe 7iief2i?i 

£. 14fe ^'^S) ^AjojHl 4= OCB 3.^ LCD ^J-^lS^ i^^S. 

£ 15fe ^^«>l|>^1 •& £ 14fi1 LCD 'J^lsl LC S.^^, 1J s]-^ ^^^s\ ^ ^m^'H 



£ 16* ?l7>Ja ^"J- ^ »il Bill 4€- 2.^31 LC Hill oflH^l ^7)1* i+Efiflfe aeflH. 

£ 17* S.^^ ^ sl^ Ji^^ol ;«ll^£l7l ^s] -a^l-isl OCB 2.H LCD 'Jl?)-^ ^"a- ^ elE}<Hl 

£. 18* -a^l-^lfil OCB as. LCD s^<»m^^H Hfll ^ til7)-E] ^-^^s] ^]^t^]o] 

sl^A^^ »4E}ifl^ riEllS. 

£ 19b ^^H]2l OCB LCD ^ch^l-Hl^i iq-^ s]^ ^>*^sl ^^E1■c■)lo]>afi1 sl-^ sl^^^-l- ^E^gi^ ::i2ll = . 
£ 20* OCB 3.B. LCD 'J-^l^l e]El-t-llol.a* ^El■u^l^ aeflH. 

3^ 21* -^^Hjfil OCB S.H LCD ^J-^^joflAi spj- s]^ Ji^^oflAi elEfOlol^ao) si^a^^ M-El-tflfe ziefln. 
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S. 22fe S]^ ^-^^^ 4^t}7] ^AHlfi^ OCB 3.B. LCD ^J-^)<H1^1 5)E^c-)lol a^s^ 4;^ fil^-^^ ^El-ifl^ 

10 : "a^ 

11 : 
13 : 

15 : Bll«J=B]- 
21, 22 : 

24, 25 : ^^y- a.^* 
150 : i^a-* 

^ ^'1^ 'fflH(OCB) 3.^ LCD ^J-^l-^l '^^^3.S. €^Hel->;E Hll- 7))^ IV OCB -2.H LC 

LCD -§-21- i^SAi^ <aw]:^ Sfl^E v))p).bj (j^) J2.H7f a>^5):ii 0^4. TN S-^ir LC «-^>2l ^^i^^ 

(f'f' 4ol^E.-1 (directors) S. l:2l-g-4)<^l 7)^^011 ^^o] ^^]^ Al-^f-o.s.M) 7):Q^4 7)^ Afojofl 

-•■i 71^^011 ^3] ^ l^VSJ: 90S ^^S)7fl ^ ^0)4. 

TN A>^s|.^ LCD ^l<^l:2|-ol #^ €-^l7h Slc>l >:3^(7l:&^)Sl ^^sj*}- ^o\] cfl^fo^ cflZtA} .^v 

<1 M-EfM-fe ^^(picture element) ^ :iH^S] ^^<5fl c^-^- 2^-4i7l- d^3.^9] ^ofl tflsH cflz]--a^ 

S^^* Ais. t:l-€- ^A^^ ;*fl^5)-H.s. o1b)x] ^.a]?!- ^7\^^Ti^. 

#§1 JP-A-6-75116ib ^1<^>4* ^^J-5l-7l ^^^<i1 TN LCD 7|)Al*fal 

5a4. ^£1*-)-, o1ei*V 7l#£. ^#1V dt-Jhi^Til Sl^'^. HtbTNiH LCD ^^1<H1 s-^^V H^^iS 

^21- ^ 0^4 

A)o>2]-^ 7flAi^l7l7l ^IV 4^ 7)#S.Ai, OCB aH7f ^afecfl. "l^^ «)) 1 ^2:(£fe »3 1 Hfl ^2) 

# 7>^ LC 'i* i^j&sf i^A)^ ^o)4. o) OCB s-Hfe ai^ -i-'a-^j^i 



LC ^;^l-fil t^o]n^S] Mfl^ t+Eflflfe 7l)=f2|?l S.^maL 91^. o)# U|l<i ^£ ^oflAi, .iflH Hfll ^2: 
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^(standing posture) AS. cfAj^jflAi 7]^^o^ "^-idolji -^eoflA-]^ 7]sS:'S.^] ^^t}?]] 7]%% <y=^ 

O.S. 7l^<H^l^ (falls) ^^S. 



ocB s-Hfe 71^1- 7i-<a LC ^ -^71 LC #3) ^>s-ir .a-s-si-^ .a.^^ afe ^1 

Hfl^ ^2:* 71-^ LC f-oll ii'S-^^ A>^«|.fe ^^Ijg 7] #^jA-A-6- 294962011 7] 7)1^ \-]]7\^M. 
t 71-^ .e.'^^*^ ^l-§-s}fe 5i. SID' 94 Digest-H) T^i2.(Kuo)<Hl 2l«fl 7flAl^ 2^^^ ^'^o^ Ji^*# ^}-§-sl-fe 53. 
^ JA- A- 10- 197862<H1 /flA]^ uil7VE] a 4^;^ ^ SH«elH. u|)<i ^^S] ^^^-i 

£ 2fe al-fif ^o), JA- A- 10- 197862°fl 71)^1^ ^eflfi] OCB 2.H LCD ^21- £Al*VJi ^cf. ^ll 7] 

3a-(21)4H)fe 44-^ cfl«H ^-iS. £^ ^^-^ ^ei ^E:1(29R. 29G. £b 29B)f' -Hi^ sm7h 

Ji. a ^oi) ^iHsE ^(13). ^^(10) ^ ;«)ll Hflsj: 5^(15)01 <a#^ ^^^€1^. 

^12 7l^(22)^oHl^ 5j-g z|z]-<Hl cflsH ^^4. ^ ^*^<>il cfltM-i €^(27R. 270. ^ 27B)Sl «>>-l- 

^ll ^ ^12 7lJa:(21, 22)-^ A>oloil LC %-{Z3)^ 4°1<H1 ^l^il ^Il 7)^(21)S) sj^ig A^Vofl^ 

^'a-ii'^^(24) ^ ^)1 ^^€(11)0) <a#^AS. ^12 7l*(22)Sl fil^-g ^Vofl^ ;<ii2 ^^j. ^^43.(25) ^ 

^12 €^*(12)ol ^-^^^4. 

£. 3€r ^ll 7l^ ^o))A^ ^ cflol) ^^^(11, 12) ^ ^Aj- M^^:sa-(24, 25)S1 #4 ^^1 LC f^s) ^A]t\jL 514. 

44vflfe 711^210] ^^S.^ S.<^^Jl 5514. "^^lAi. "ne-fe M]^^ ^^^^ 44Mlal. "no"fe 
# 44'I4. 

E Sofl^i. ^]l ^ ^2 Hfl^B^SI Bflt^dOl. 102)«- LC ^S] v]^^ 3^^^ "ne"<»l ^l'* ^^^s] ^^"^^ ^ 
"ne"4 nJ-^-i ^^11*>E^ ^1^ Ji-S-^Sl ^#^31 ;gA> »8-^(201, 202)4 -f^ 'S'^S^.s ^Aj^cf. 

^1 ^^^(301)^ 4l Hll^s)-fi] Bl|*^(ioi)4 45£S1 ^S.^ o]^^ ^^^^^S. -a^slBl. ;0l2 ^^^^ ^ 

^^(302)-a- ;^ll ^^^Sj 30^^4 90£fil z]-£l. o]^^ ^^^4. 

S. 4<H|Ai, A]^ LCI Ml^^l LCSfe \07^^ %-±S. LC %-&\ ^l-^ J|^<HlAiS| 44M1H. 

4)1- RFl vfl;^l RF5fe 57l)fi] ^l^cJ" 21^*4 4^14 5g^oll>«.14 4€# 44'a4. •^I'flofl 

^ife ^'S^ ?.Ws>7l 4«fl^i f'-e: ^^]» 7V^^V4. 

LC ^-4 f'".}- «a^ofl>^i4 LC14 ^J-^^ 71^'aoll ^^a^lJl. a))*J:#4 -^-eoflAifil lc ^-4 LC5S] =3-^ 

^ 71^-3011 sg^t>4. Stb, f'LV ^^11 LC2. LC3, LC4» ^fe ^1"^ «o^*^ ^>»I<Hl €^^RV4. t^^, L 

C %S] 4^^cH) oj^ ^^5§,S] RF14 ^J-^^ 7l4&'ao)) •^Alolal, tfl^^ofl Safe RF521 ^J-^-8r 

7l^^<H) 5g^^V4, 

*}o]jd5|H Hfll ^as Hi)«^^ Ji-j^^fi) vil7l-Ei 4^^^ LC f^ol ^-S-ai* 5Alt LC t4 ^^^dofl cfl 
•5-t!-4. LC #4 LCI. LC2. -, LCS-a: 2l4<Hlol'a4 a.^*- -a ^147) 4?!: 4-^- RFl, RF2, 

RFSofl i11-S-t^4. 

LCD 'ch^ls) el4iHl<'l'9 "R"* LC # ^ 4^ .a^^4 ^^-i" ^ ^^Hl 7]3z^ ^s^4l5. S€« sa4. 
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1 

R = Rlc + Rrf = [(nlcx X die + nrfx X drf) - (nicy X die + nrfy X drf)] 

<^7]'^^. nlcx. nley. nrfx ^ nrfyfe X 'i>«J=<Hl>^ifil LC %, y w<}-«^<H) a-] s) LC X «oHH>^l2l ^ 
y U-*j=<HlAi2] JiL^tsl #l^o)B^, oil- j2.^^ ^ :^]^<HlAi :at^ ^°]^. die ^ drf^ z]-^^ LC # ^ 
M.^^^ T^olJ^. Rlc ^ Rrffe LC * ^ H-^^Sl ^1E^^:•^]ol'?a<^H. 

Rlc = (nlcx - nicy) X die. ^ 

Rrf = (nrfx - nrfy) X drf 

S. X^^i^. 

H Sa-i S.^]^ Hl-Sf to], ^» l-ol, 4^^^ LC5 ^ RF5# ^^"H^i ^-f <Hl, ^^^i LC5fe X "j-^^oll^^i ^ 

RF5fe y nJ-^J^oil^i e it^el-Ai. LC5 ^ RF5fe X 'i^*^ ^ y "o^l^ 

41- 5. 5bofl M}S}. ^o] LC5 ^ RES* v^l^MS] E^sj w^vsj:^ tt].el- tflzj-^d-HlAi 

■HI, LC5^ ^i^-^l^i «fl ^4 ^J^ofl ^^^i RF5fe ^i-a-HMI n ^4 a7il€4. 4e1- 

'^i tfizl-aofl'^l nJIfil LC5 ^ RF5 "Jf^ffe Ji'S•«^«^ ^g^^j o.^ ;*)]S.S1 ElEfcflol^a^ 

LC5 ^ RF5fi) ^^2) ^^011^14 S<^). 41- 1^ LCI ^ RFl. LC2 ^ RF2. ''•IS.* i^SV^ OCB 5L 



°1§K OCB £H LCD ^J-^lS] ^d7l2j SAjoi) tfl«l-o^ ^^l!-4. An ^ ^ t^I "d-Sl 2^ (product) An x dfe 

JP-A- 10- igTSeZ-Hl 7)71)^ :y-o] 790nm 1190nmS A^j^^. o] ^^ "^^^ S.^ LCD ^47f 7]^^o^ 

nflofl ^^S^^S., LC %-S] e^Eft-flol-a Rlcfe "a^-i 1/3 Ml^l 1/2<»14. il^^Sl 5?4'H1<»1'51 Rrffe 

^1 SOnin^S. o^7]o\] a>^^ e]El-fflol^ Rrffe 7fl>i Ji'J^aaroi) 5)^ 2ln]tV4. 



^ &^^3] elEl-Cflfl-il-gr til7fE)a. lJ-«^o))Ai 2)-g-5l-Jl. ^.V^O.^ LQ ^^S) cfl^V ^J-^^r -^7] c^^t^Aji^.:^ 

-a- ^ Sife 44 ^"1 i^lElM. '^^ofl^^i ^^■8■t^4. 44>^i. LCD ^^^14 elEfcfl-^I'S "R-'-a: LCD ^^^7} 
SA)^ nfloi) 250nm ifl4 300™ Aj-olofl e^lll!:4. 

^}-%-^^ LCD ^:*loI| Slol^'^i. 7<}£ "I"^ 4-g- ^^^2S. 5.«€4. 

^n^] 2 

7=^ X (sin(2e))'x (sin(7?,/>.))' 



«^7lAi, A, 0 . R \ ^ ^^*4 ^^^4 LC ^-4 # 44'H1'>1>51 ^ ^4€ ^4 4^ 

014. 

LC #ofl ^"a-4 'f'7H o]^Ai LC #4 44cII4'aol ^±4bs.. ji ?171-a1o11 t^^^ s]b\^o]^^ ^o}7] 
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^^S] OCB £H LCD ^J-^l-Hl^i^ o]t} ^^^t}^ Hl-Sf ^o) m*! o]xi]x\^ S.^]t}^n ^4^°] 91^. ^^1 

t-il^l^ RO) £^ ^^Hflo] ;3^o))_ LCD ^^-^^ a^lsf^ 7V^jt.Vcf. nS^u}, 

1-^. Mill 71-?! LC 40] 4^4 LC ^lla 2:?!^ >^^■8•«^«^ ^-^^slfe ^-f ofl. e] 



[It u 



LC An 


0.11 


LCf ^ ^^dM] o^^i A€ 


4 




4 £ 


kll 


10.2 


k22 


7.0 


k33 


17.0 




5.5 m 



fil^^^i: M-E^-acf. z^zt £ 7S1 ^^4: ^l^ltb t> -^s) Ji^^^-g- £ 8°11 a>sf ^^l OCB LCD 

H u))l ^2:1- 5Jfe f'Sflfil TNiS-LCD s)«fl ^1^€ 1.5 Hflolo), ^-^^ s 

Be}i:E 3 t4E}iac]-. o)^ ^sj e)E^t11ol/4ol Hal 400 nm Ml^l 500 nm ^ 600 nm ifl^l 800 nrnfi) 4^J- cfl^oll^^i 

v|l7fEl a a.^^^ ^ S>ol aslH afll ^if- ^>if Ji^^l- i^SVfe TN LCD ^J-^lfe oJe^^ ^fe ^ 

£ 9fe ^-gr^* M-El-Lflfe TN £H LCD ^J-^li-^i LC t ^ ^-^ ^^^2) ^Efvflfe 7ll^^?l ^^0] Jl, £ 

10^: TN LCD ^J-^l°)l^i LC %. ^"-^ M.^^ ^ ^^^3] ^ ^oH^-l- M-E}>ac)-. £ 11^ TN LCD ^ 
■30)1^1 -g- EV^S] 7l)2f2i?l ^moja, o^7lAi ^ 501 * ^^S) ^ 502fe f-J4^o1al, -yf- RF 

^ ^^ati cfl-g-«l-ji LC^ LC #2) a.^;^ Ef^o]) cfl-g-^i:)-. 



^Al-igoll ^^]^ S.'^^S] 4^^fil ^ ^o] 30^:9:21 ^^^4 5i^«>7fl 5)71 nfl^oil tN JE.H. LCD ^J-^l«>ll ^4 

t}^ 21 Bl-^J-^fl^l .a.-y-** -f 4^^4. ^, "a^-Sofl^i ^d^^s) ^^^4 ^ 

^o.^ a)^ =53^^ Hl€r :itflS. TN €i £'a-t.>4. LC ^47]- 2l<3-*l ''d'&^]^ "i^H(s 

tand)"S 'a7f£)'a. LC t# •i-45H 4^J- 4«l£) ^-^J 4°1» ^^54^1 (*c)i'a)°fl^i 

•HI t^ti-4. 'LV':fl'a'>l)'<>1 Ji-a-^ai ^-8: •a^^ofl'^l ^^^ofl ^a1oi7) iS-ofl. SEIV 4§ 

^^S.Ai a>cl) ^o))Ai f-^SU. 444 ^^^-ir LCD ^ch^Hl c):i#4°) €4. 



S. 12fe OCB 2.H LCD ^:*14 4#^2l ^flsf^j^ 4S«>U £ ll4 -n-4t.> #S ^2:4 ^ai^^ -n-^t.^ ^I'S 
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i^-'H] cliiiteilols)^ 0^13 Ajjo] 4^^011 s]n <g«M ^<^>. sl^Aj-g: r:q>i# ell 0)011 

<a«^^ ul^c}. o] ^;.llfe «|-ol H Bll^ ^ vll7VEla S.^^-^ it^Vfe LCD 'J-:*! ^ 

^^^-6: 5ttS>b LCD ^^V2jo)4, £ 13^ *gt Hll<i ^'■^ LC 

SVfe LCD ^^^Hl^i LC 9J 7llEf^0l Ami- 145^^4. Ol ;^l:Hfe cfl^l uD-g cflAloJl L 

C ^S] f-yofl cflSH £. I30II XtlH A>^t!- ^-i- £ 431 ^mfil- n}.e1-Ai LCD ^J-^l 

Ht!- -fl-^t!- ^^]% 



n£-lH.S. -g- ^'^fil -^-71 I-^IV ^SEl-iH *il^^ ^ Sife OCB LCD ^J-^l* ^l^sffe 5i<^1t+. 



•S- ^'I'Hl 41- LCD ^J-^lfe '^IS. cfls^sf^ ^11 ?J ^12 7l^. 71^1- Al-ojojl AHH^^lslo) ^ol ^ o;i£S g].^ 

LC ^. LC ^«>11'^1 ^^7lla1 <g^4 'gSVb ol^l-Bl. ^11 ^ ^1^ 71:^ SVi^nV ^^1^ Ji^V:^. ;^ll 

5 ^12 71:^ 5l-i4'LHi Ji^J^^ i^§Voi, ^0^7] 4^J- 21^ ^A^>^-g- LC ^ a^^°ll slt> 

^iMl 5lEfcl)ol^o| 4;y. o)^>.j^ Ji^sH, ¥4« tflS>«^ -g^l^l "a^tb 2) E}- Cll o) "gfe ^ 

^ o.^ 



■& ^"gfil LCD ^J-^H 4^1-. LCD ^J-^l^l elEfc-H-^l^fil sf^J- fiie^^^l ii^^f-o!) slej) ii^^£)7l iflg-oll, 

^s^^±S. LCD ol ^HS^i^H Ml* 7l-:g LCD ^^l^l oH^l ^«>1 «J='S-€4. 

^1-71 ^^^oll^i, ^ ^12 7l^ o<f^F^ Z|Zt i^Oft >^oll ^^1^ ^ oJjl_ ol^j. JiA^^4 ^TilSiol z^zv n). 

^J- 3)2: ji>^V:^ ^l-o|l -g^l^ - o^c^. ^^7l)S) JiAj-^^ ;*)li ^ ^12 71:^ 5l-ul-<Hl S]^ ^^]^ ^ 014. 

^ *'|3) ^71 ^ 4^^^. .^^i ^ o];g^ s^ofl ^^Vcf^Sl 'M'gollAi d ^"^Sll^ :?lol4. 

-& ^'3-8: £^°11 ^sH cl ^^flsMI c«)7lA-l ^A}t!: ^Aj ^4:^ ^^c^^ ^^2: ^XS. ^1^1 

4. 



£ Hi ^i-sH. ■& ^'^Sl -^AHjoi] 4^ OCB S.H LCD ^J-^lfe ^cflo] ;^]2 7lJa-(21 ^ 22)4 LC 'i* 

^Aj«^7l ^s^o) a^AHofl '5eE.#l;*lJa LCf^(23).LCD*'i3l i^H^-l- 4el- d)|SS)>iS B||<i^ 4^7^71121 
^^^^1-fe LC i^tl:4. Tin 7l3a-(2l)^ 4 ^-a^ll cflsH ^ ^^-^ ^E.-1(29R, 290, ^ 29B)1- 

^ ^El(29) ^ -ai ^E) ^oil ^^^±S. %Aj^ s^»(i3) ^^f^(lO) ^ «)i«J=B^(15)3l vfl^ S.^ 



^12 7lJa:(22)'& ^ ^ ^El(29R, 29G, ^ 29B)oll cfl-g-s}^ ^^(27R, 270, ?J 270)3] JL^ -y-^ll 
4. 



2^2^41^ 42 71^(21 5? 22)-a- Sl-olaelH afl^ ^2: 55 Mine) « ol^^a iL^€(24 £fe 2 

5)21 4^ a-a ^H] ^^m4. ^11 7)^(21)^ Ji^^(24) -^<H1 "g^^l o.^ ^^^^ o^^Aj o^^^i jg-oil 2)^ ol 
^51^ 4^J- Sl^ ^^^(150)4 ^^^(ll)ir 4 ^^l?l-4. ^12 7lJa-(22)^ Ji^*(25)4 ^^^(12) ^°\] 
-^^1^4. 4 ^^(27R. 270. ^ 27B)-a- Hl-f-sl-^ ^^oll cflolEl ^"y-^- aJem^ o.^ 91^}^}^ 
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-g- ^^1-^)31 LCD ^J-^lfe oj-Eflo] Aj-^fl^v :g.:^6\] 9]^ ^2i^t\, QCB LCD ^J-^m X IS "Jf-ol:?! 3l:^<^ 7]3,^- 
#2lo)nlHol| 7l2:^ S^l E] ^ ^ 0.5.*«1 7l^(21)oIl 



^^ €El 29Rfi1 ^S.^ 640 nm ^^J-oflAi ^ji ^o] Jl, ^-ifl ^Ej 29021 ^Sfe 540 nm 4^J-<HlAi 5) ji ^ 

ii ^ Sa4. l-'S. ^^'ai2l 4^J-'& ^?V21 ^Ajj 0.3. ^^t}^ oIBjSH, 380 vfl;^] 488 nm ^^S. 



^, #e1olnlH^ 7l^^ ^ 50 nm2l ^'^S. ^^^Jl. 2lS|l ul|^B}-(i5)o) ^^j^ 

4. 

^12 7lJa:(22) ITO ^1-<^1 ^^js^ji, 4t]^s\o]^ 2\2\3] ^1^(27R, 27G ^ 27B)'^1 ^^^€4. :i 

e)jl #elo)DlH^ 7l#<Hl 2ISH 2^ 50 nm ^HS. tiS] JL. ^^i^t}^ 5J«>il 2l«(| H|)Sc^e|-(i6)ol 

ZL 4^011 Bjuj (rubbing) ^1b1«4. 



cf-i-^S., aj;go) 71^(21 ^ 22) ?.H1 A^s)fe L^o^) cfl^sj-fe f^^^)] H)Hl-(polymer beads)'8- 7)^ ^"3^ 4 
4 ^-il-^^. ^11 « ^12 7^(21 ^ 22)^ ^'■iS. c|l<g=*l-^Ai «l|^B)-i.o^ e^Mj ;^g]^ '8-«J=l-ol a^s. 

Ml|«^41- ^a-^l ^ SiTll 1^^4. Ml^ej ^>Eflo) oj)^^ ^<a*H a 4-§-<Hl. 7lJ&( 

21 ^ 22)^ t}o\as]B. Hfll ^ 1.1171-El u 5>fe ^s] oj^Aj Ji^^(24 ^ 25) ^}<^]°^] -ffl 

H^^m4. 



tel?> = a.ui)olEs 'L>1-'>1^! <a^^^ 4^J- 2j§ iiL'a-*(150)^ 4^^21 ^J-^o] lc ^41-21 uflloi) sg^ 
§>£^ ^-S- Ji^«(24) 1^^4. afe. 4^ 2ie JiL^*(150)-8r JiL^*(24)2l t}^<^ ¥0)7^ Ji 
^J^(25)21 ^^<H1 *o]4. 4^^ 21^ i-^v^a-dso)^ ^11 ;<fl2 71^(21 22)2] ifl-^^ >S-ofl ^ 
£ ai4. 4^J- 2]^ Ji^*(i50)^ ^Jj'g ^^Hs. "Jl-ol^ ^ S^4. 

4-§-^S., ^^^(11 ^ 12)^8: 4^J- 2)^ JiL^^(150) ^ iL^^(25) 4^ 1^€4. 



£. 15* LC Mfllfi] uj-^t, 4;^> 4^ ^^j^ ^ 5J^*2] ^%^^V4 ^'^SV?!^. sm4. ^ll 7l^(2 

1)4 ^^]°\] Sl^ LC ^41-4 «11<S(101), ^12 713^(22)21 e^1<Hl aife LC ^44 Bfl<i(102). ^ 4-^'- ii^*(24 
^ 25)4 4#14 71-i-ol^ 'i'-«J=(201 ^ 202)^ '^iS 5S^Sl-4. €^^(11)4 ^^^(301)-8: LC HflKlOl SEfe 
102)4 'S-*J=^S.-?-4 45£ ^ol;^ ^^lISl-aL, ^^^(22)4 «^^(302)'& =0^^(12)'>fl =t^^o14. 4^ 4* 
^4 ^#(400) -8- 4^* i'S-^4 ^«<J-*J=(201 ^ 202)4 59^*1-4. 
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£ 14<H1 Sl<H>^i, n^S] ^^ ?l^(27R. 27G £fe 27B) ^ LC ^^Vl-S) ^o]n^]* Sl^J^H Efe ^^^^ 

S ^f- ^i^(10)^Hl ?l7>^cl-. LC £ HI £^1^ aVfif r^i^eflo), £^ 'fflH Hfll 3.S.7} S :?iol 

£ 16^ tSSVia. LCD "S^^]^ ^H. M^^iS ^ di^^o] Hl)<g ^aofl cfl^V ^Efl <^^^]7} S.^]^o] Bfl<i 
^ ^d-y-^l 2 o]^9l ^<a- oil- Hfll AfojofiA-i 5l±o)ai, y};^- <LV^^^"?] ^o^Efl* '4E}>d!4. LC f^^l 

^ ^Aloflo) LCD ^J-^)^ *1-71<H1 -a-l^ afS)- ^-8- ^d^)^ ^^j^ ?>b4. OCB LCD ^^^S] 

^^ofl -ih^^b *<^1 ^ T'S] ^nmZ)S.^^ ^ol^J^. 

£ n-gr ^7} ^i-a-^ 4e1-^lElS. elE}cilolAi2) 4;^^ 4€^^M £^11^4. *HM5l= h))^ ^2:4 v|]7l-El a 
*«>^4'S-iL'5)-^4 el4'Hloi>5i4 4^J-fi1^^^<»l £ isofl £a1si<h 514. E2)o].>«fl^ . >a*si2.>iS. ^Vf-^H:?! 4'a- 
4^ S.'^^s] 44c-il<»l'5l4 4^J- 4^^^ £ 190II £>^14«H Sil4. 



44>«>i. ■& 'a>«-H4 OCB a.H LCD ^^^14 ^^n^]^-§r s. zo-MI s^i^ jnzllsi- 4sji. <^7lAi B]^tio]^^ 
f'eflfil OCB 2.H LCD ^^^1<^) ^<H>^1^ 5l4i:-)lol^4 ujiHeH ^4 4^ch fil^^^* ^^4. £ 20<Hl 9X°]^^, 4 
£fe ^^-i^* S.^]i\7] 44<^ 10 l-Sofl^i 4±S 7f^tV4. Sldi 4£fe S>ol«e1^ al)<i ^2: ^ vil7>E]H 

* 5>fe ^l^a- ii^^-8r at«H. ^4 fe-S- ^H4^H1- ^^t}^ LCD ^^14 #l£4°ll l^t>4. -g- -a^l^fl"*!! ^-H 
^i. iL4 '?l7l- ^o^c,] ^is>c14£, o]7f :5i<a- 4^fe iL4 ^-8: -R-^^ «l«o^^j?l »Ji^# ^}-%-t}c^ ^ 21 

4. 



# JiL'i,^*(150)-& £ 8<H) £^1^ afs). t^l 4^J-^ f'7}S. ^^1 e] 4 =11 o) o) s-a^o] LCD ^J-^lS-^i a} 

■§-€4(LC #4 4^ i-^^4 1^). «»1 ^^^ofl Sl<H>«>i. 4^^ 4^^sl 'J-^-8r £ is^fl £>^14 44 ^ 

o) ^>^oii tfl^v LC ^4^1 «lll«»fl 5g^*l-4. 

s. 2H £4^ 44 ^4. 4^4 f'?^^. 2l4':floi-9oi ^7}^^ H44'H1^ - ^1-4^ 4'J- 4€^ Ji^ 

^-8: S.^<^ cfl^ LC t4 Hfll<»ll 4S^4 ^^ofl ^4^s. AV^^ ^ 5^14. 



£. 2H1 £4€ 44 4'J-<»1 f'7]-4^ ^^no]^o] ^7}^^ 4^J- 4# M^^^ £ 22<^ £Al^ Hl-sf ^ 
o] 4^J-«'l f'7l-*>'a el4<Hl<^1ti°] 7j-4i4fe LCD ^J-^lofl 4-§-l ^ aia, ol :^^ollfe ^#^ifi] ^j-^o] l 

CD ^J-4S) Bfllol) 53^44. 4^J-'>1 f'71-4^ £l4tH)ol^c) 7j^±t}^ Ji>y-;a:-a- £ 22»il i^]^ aV<4 

t4 4^^<^1 f'7}4^ el4cfloi>aoi 7j-is>^ ^^1^ LCD ^J-^ofl 4-8-« sa^i. 4 ^-f <H1^ ^j-^o] 
LCD'J-44 afllofl ^3S)ol4. 



444, ■& 'a4°fl^ f'2fl4 OCB LCD ^44 «1h4 a.4 ^-8: ^H4:iiSl- ^^4. 
^4 ^Aldflofl 2144. OCB S.H LCD ^J-^lfe ^^y- i^'-*^ ^ all- ^£ 214. 

4<ift!- 5 ^^-8: 7l# ^o>fi] ^^7H1 ^§7)1 4^'H^ ^ 214. 
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■& ^E.^, OCB SLS. LCD ^^1^ 1"%=^ ^Sef^^M «il^*>^ £471- 9l^. 

(57) ^^21 
1. 

tfltgrsf^ «J xil2 7)^(21. 22). 

^ ;*112 7m "fl 'a! = ^lAl5l<H JUS^ LCf'(23). 

^7) LC t(23) vfloll ^T^fi) ^-i •g^* ^S>7l ^IV o]^^i]{lO, 27R, 27G. 27B). 
'^7) 71)1 ^ ^12 71^(21. 22)f' <H:= ^-S- a.'8-*(24. 25). % 

^7) ;Hll ^ 71^(21. 22)^ ol^:: «l-'4<Hl'i -^^1^ 4^j- i^c^^(150) 
■i- £^*H. 

^7) 4^ Sl^ iL>**(150)^ ^7] LC #(23) ^ -^^7) Ji'^^(24. 25)«i elEft-fl*) -51 (retardation) 

S. LCD ^^1. 
2. 

^ll«<^oll Sa'H^i. ^^7l LC t(23)€r ^1-71 /(ill 7l;&(21)4 ^<^7l ^12 7)^(22) 4°H1 T^i* 
^£ SVfeLCD^^l. 

5a'H>^i. ^7l LC #(23)-& ^7l ;Hli 7)^(21)4 ^4 ;«il2 71^(22) ^}o]'i afll ^ 

^o.s.*l-fe LCD 

^11^0)1 Sl'H'^i. ^4 4^* ^^^(24, 25)-a- vil7l-4H 5}fe ^^^S. «>fe LCD 

4l^M SI<H^1. ^71 £1^^(24. 25)-a- 2^^^ (bi- axial)?] 5i* ^^'^S. SVfe LCD 

Si'H'^'i, ^7l ^-^1-^(24. 25)^: sl-ol « elH aD<i ^ i-fl7]-El a ^* ^^'^s. effe 

LCD^J-4. 
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4l*io\] 9l°]^^,^7] S]^ JiL'i^^(150)-8r <a^^d #1^*1- ^(unl- axial phase contrast plate)?] ^i-i" 
S LCD 

^T^*J- 8. 

^ll^ofl Si-^l^l, ^7] 4^J- s]^ Ji^J-^(i50)-a- fil^ i>3-*(i50)fil slEl-01ol-5lol ^fil 4=9-31 

7H «1-e)- 5!* ^^^S. t}^ LCD 

^T^l^ 9. 

48^<^ ^^^(150)^ #el?l- = jiviloiHl- a^sVfe ^^'^S. S>fe LCD 

^T^lh 10. 

9Xo]^^. S]^ ^^^^(150)^ ^j-7l 21^ i^j-^fi] e)El-HlolA4ol 4;g-sl f.7Hl 4 

E}^1 ^7f5l-fe ^^'0.5. *>fe LCD 

11. 

^llO^-i 5a'H'«'i, -^y] 4^J- Ji^a-^dSO-g: H2l<»Hl-^#S.>i(triacetyl -cellulose)* ?i* 
LCD 

^T^l!- 12. 

^ll*J-i Sl-H^i, ^1-71 ;^ll 7]^ ^ ^112 71^(21 ?J 22)f' ^7] *>i4 SEfe cf^ «mofl ^^]^ 14^ i^ih^-g- c] 
itSf^ LCD ^J-A). 

^T^^ 13. 

^Il2«c!-<H1 Si<H^i. ^J-7) ;^)1 ^ ;»il2 7l?l:(21 ^ 22)^ ^c^7l sj-uf £fe c)-^ s}u|.o)) ^^1^ cf^ ^^J- s)^ Ji^^J^ ci 
O-S. *>fe- LCD ^^1. 
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